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ABSTRACT 

We report on the discovery of new members of nearby young moving groups, exploit- 
ing the full power of combining the RAVE survey with several stellar age diagnostic 
methods and follow-up high-resolution optical spectroscopy. The results include the 
identification of one new and five likely members of the (3 Pictoris moving group, rang- 
ing from spectral types F9 to M4 with the majority being M dwarfs, one K7 likely 
member of the e Cha group and two stars in the Tuc-Hor association. Based on the 
positive identifications we foreshadow a great potential of the RAVE database in pro- 
gressing toward a full census of young moving groups in the solar neighbourhood. 

Key words: stars: kinematics - open clusters and associations: individual: j3 Pictoris 
moving group, Tucana-Horologium association, e Cha association. 



1 INTRODUCTION 
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In the last decade many young (<100Myr) stars have 
been identified in the solar neighbourhood. Most of them 
belong to different moving groups, in which stars share 
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co mmon age and motion th rough the Galaxy (for review 
sec IZuckerman fc Sondliool ). Up to now nine such kine- 
matic assemblages have been revealed within 150 pc of our 
Solar System with ages ranging from 8 Myr to 70 Myr 
I Torres et al.l [2008!) , most situated in the southern hemi- 
sphere far from known star forming regions. However, trac- 
ing back their space trajectories shows that the birth- 
place of some of them may have been close to the near- 
est sites of massive star formatio n, the Sco-Cen region 
l|Fernandez. Figueras fc Torrall2008l ). 

Young moving groups are rich in debris discs, which im- 
plies very active planetesimal formati on around these stars 
i|Moor et al.l 12009 ; iRebull et all 120081 '). Since the epochs of 
several key events in the early S olar System (e.g. formation 
of terrestrial planets, I Apai|[2009l ) overlap well with the age of 
these groups, discs around the members are favourable and 
so present nearby and well-dated sites for investigations of 
planet formation and evolution. The members are also ideal 
targets when one would like to detect sub-stellar objects via 
direct imaging, since giant gas planets are thought to fad e 
significantly during their evolution fe.g. lKasper et al]|2007f ). 

Most of the known young stellar kinematic groups oc- 
cupy a large area on the sky (up to thousands of square 
degrees), which makes the identification of members very 
difficult. However, by combining astrometric data with ra- 
dial velocity information and by applying relevant age di- 
agnostic methods, one can search for additional members of 
known groups or reveal new kinematic assemblages. Using 
this approach, recent studies revealed more than 300 young 
stars bel onging to nine kine matic groups in the vicinity of 
our Sun dTorres et all [2008). It is clear, however, that the 
census of these groups is far from complete, because of the 
lack of necessary kinematic information - particularly the 
radial velocities and the trigonometric distances - for most 
of the stars. For example, comparing the list of members 
of the f3 Pic moving group wi th expectations based on the 
typical stellar mass function, IShkolnik. Liu, fc Reidl (|2009l ) 
estimated that about 60 M-type members remain undiscov- 
ered in our neighbourhood. 

The Radial Velocity Experiment (RAVE) is a large scale 
spectroscopic survey with the aim of measuring radial veloc- 
ities and atmospheric parameters for up to a several hundred 
thousand stars in the southern sky, using the UK Schmidt 
telescope of the Anglo-Australian Observatory equipped 
with the 6dF multi-object spectrogr aph. The project has 
already resulted in two data releases (ISteinmetz et al.ll2006l ; 
IZwitter et all [2008fl and observed well over 300,000 stars 
away from the plane of the Milky Way (|fe| > 25°) and with 
apparent magnitudes 9 < Jdenis < 13. Detailed compar- 
isons with external sets revealed that the velocities are accu- 
rate to 1-2 km s _1 , while the errors of the stellar parameters 
are in the order of 400 K in temperature, 0.5 dex in gravity, 
and 0.2 dex in metallicity, all errors changin g significantly 
acros s the temperature range of the stars (|Zwitter et al.l 
2008). Proper motion data in the catalogue have been taken 
from Tycho-2 for the brighter stars, then UCAC2, USNO-B 
and PPMX for the non-Tycho stars. 

In order to capitalise on the potential of the RAVE sur- 
vey in the census of young moving groups we used the 2008 

1 See also http://www.rave-survey.org 



August 30 internal release of the RAVE catalogue (with 
almost 250,000 entries) to search for new members of three 
young assemblages, the e Cha association, the /3 Pic moving 
group and the Tucana-Horologium association. Each of the 
selected kinematic groups is younger than 40 Myr. From the 
location in the H-R diagra m and from the lit h ium e quivalent 
widths of the members IZuckerman et all (|200ll ) derived 
an age of 121* Myr for the /3Pic moving group (BPMG). 
Estimates based on dynamical back-tracing models of 
BPMG members, in good accordanc e with the previ- 
ous value, yielded an age of ^12 Myr dOrtega et alJl2002l; 
ISong. Zuckerman. fc Bessellll2003l ). Recentlv. lMentuch et al.l 
(2008) derived a somewhat higher age, 21 ±9 Myr, from 
lithium depletion in the group. For the slightly older Tucana- 
Horologium association (THA) the age estimates ranges 
betw e en 10 My r and 40 Myr (IZuckerman. Song, fc Webb 
| 200ll; iMakarovl 120071 ; iMentuch et all 120081 : Ida Silva et al. 
2009) , at pr e sent t he mostly approved value is 30 Myr 
( Torres et al.l [2008). The eCha association may be 



the youngest among the three selected assemblages. 
Its age estimate s rang e between 3 Myr and 15 Myr 



(ITerranegra et alj 19991; Feigelson, Lawson. & Garmire 


2003 


; Jilinski, Ortega. & de la Rezal 20051; Torres et al. 


2008 


), most cases below 7 Myr. We used strict criteria 



to select potential candidates and then the RAVE-based 
list was supplemented by some additional stars taken 
primarily from the Hipparcos catalogue (Sect. (3J). In order 
to confirm the membership of our candidates we performed 
follow-up high-resolution spectroscopy (Sect. [3}. The final 
assignments of the candidate stars are summarised in 
Sect. [4] with concluding remarks in Sect. [5] 



2 SAMPLE SELECTION 

2.1 Search in the RAVE catalogue 

The RAVE sample was examined in the U, V, W, X, Y, Z 
space, defined by the heliocentric space motion (U,V,W) and 
the physical space coordinates centred on the Sun (X,Y,Z). 
The computation of these parameters for a star requires 
knowledge of its coordinates, proper motion, radial veloc- 
ity and distance. While coordinates (right ascension, dec- 
lination), proper motion (in right ascension and in declina- 
tion) and radial velocity information could be taken from the 
RAVE catalogue, for most of the RAVE stars no trigonomet- 
ric distances were available. Therefore, the U,V,W,X,Y,Z 
values were calculated for a range of distances, between 5 pc 
and 120 pc with a resolution of lpc, to check whether any 
distance resulted in a coordinate which coincided with the 
region of a specific association in this 6-dimension space. In 
those cases where a RAVE st ar has a trigonome tric paral- 
lax, measured by Hipparcos (|van Leeuwenl 2007). we used 
that value in the computations. The search was limited for 
those stars whose proper motion measurement fullfils the 
following criteria 1) /1 = \J /i a 2 cos5 2 + ^s 2 > 20 mas yr _1 ; 
2) ^/o- M >5. 

The characteristic s pace motion ( Up, V p, Wp) of the 
groups were taken from iTorres et alj (|2008l ) . We selected 
those objects from the RAVE catalogue, where min[((i7 — 
Uo) 2 + (V- Up) 2 + (W- Wo) 2 ) 1/2 ] < 4km s" 1 . The chosen 
limit corresponds to the internal dispersion of the known 
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members of the groups, while the distance resulting the 
minimum value was adopted as the kinematic distance to 
the object. For the j3 Pic moving group (hereafter BPMG), 
iTorres et all \200dh found a correlation between the U com- 
ponent of the Galactic space motion and the X space coor- 
dinate that was taken into account by calculating the Uo 
value as a function of X, using their Eq. 4. We searched 
for BPMG candidate members within 80 pc of the Sun. For 
e Cha (ECA) and Tuc-Hor (THA) candidates the search was 
limited to a region define d by the known members of the 
groups (ITorres et al.ll20olj ). Using this method we compiled 
an initial list of stars, that includes 3 ECA, 803 BPMG and 
62 THA candidate members. 

The initial lists were further evaluated and filtered: 1) 
placing our candidates in the colour-magnitude diagrams 
of the specific kinematic groups; and 2) by s earching for 
X-ray coun terparts in the ROSAT catalogues l|Voges et al.l 
1 19991 . [20001 ). We selected only those targets whose fractional 
X-ray luminosities (L x /Lboi) and position in the colour- 
magnitude diagram were consistent with the similar prop- 
erties of the known members (see Fig. fjj,-d). Our pro- 
cedure finally resulted in 2, 9 and 7 candidate members 
of the e Cha, BPMG and THA groups, respectively. By 
searching the literature we revealed that ten of our can- 
didates (1 eCha, 4 BPMG and 5 THA stars) are already 
known members. Moreover, one of our THA candidate, 
J0421 10.3-243221 (HP 2767 9), has already assi gned to the 
Columba moving group by ITorres et al.l |2008T l , while one 
of the BPMG candidate (TYC 7558-655-1) h a s an ambigu- 
ous assignment in the literature. ITorres et al. I (HH) identi- 
fied TYC 7558-655-1 as a possible member of the Columba 
group, on the other hand Sc hlieder. Lepine. fe Simon! (| 20100 
proposed that this star likely belongs to the BPMG. We 
omitted these known/ambiguous members from the further 
observations and analyis. Thus, we finally selected six RAVE 
candidates (1 eCha, 4 BPMG and 1 THA stars) for further 
investigations. These RAVE-based candidate list was sup- 
plemented by one additional star, J19560294-3207186, that 
is the comoving pair of one of new candidate object (TYC 
7443-1102-1). 



2.2 Search in the HIPPARCOS catalogue 

The Hipparcos catalogue was also searched for additional 
candidates members. Similarly to the RAVE sample, the 
Hipparcos stars were also examined in the U, V, W, X, 
Y, Z space. Here the radial velocity data are lacking for 
a significant fraction of stars, therefore the U, V, W val- 
ues were calculated for a range of radial velocities (ra- 
dial velocity values were varied between —50 km s _1 and 
+50 km s -1 with a resolution of 0.5km s _1 ). For those 
stars w here radial velocity data were availab l e in the lit- 
erature dFamaev et al.l 12005; Moor et al. 



2006: 



Gontcharov 



2009 ; ITorres et a l. 2006; Holm berg. Nordstrom, fc Andersen 
20071 : iKharchenko et all 120071 ) we used the measured value 
in the computation. The search was limited to stars with 
spectral type later than F8. In the selection of candidate 
stars we applied almost identical criteria as in the case of 
RAVE objects. The only change in the method was related 
to those stars where all six parameters are available, thus 
U, V, W, X, Y, Z could be computed without any assump- 
tion, where we utilized a weaker criterion concerning to the 



X-ray luminosity of the object: we retained those candidates 
too where the upper limit of the X-ray luminosity was con- 
sistent with the similar property of the known members. 
Using this method in the BPMG we could recover - with 
the exception of HIP 10679 - all known members that are 
quoted in Hipparcos (and has spectral type F8 or later). 
We note that HIP 10679 composes a binary system with 
HIP 10680 and the latter object has been successfully re- 
covered by our method. Moreover, HIP 10679 could be also 
recovered when we applied the more accurate trigonomet- 
ric parallax of HIP 10680 for this star as well. Three new 
candidate stars, HD 37144, HD 160305 and HD 190102, have 
been revealed. For HD 37144 and HD 190102 radial velocity 
data and lithium equivalen t widths measured in the frame- 
work of the SACY survey (|Torres et al ] |2006h have already 
been available. Although the kinematic parameters fullfiled 
our criteria, the low values of the lithium equivalent widths 
did not c onfirm their m e mbers hip. Based on similar consid- 
erations, Ida Silva et~ai] (|2009l ) also rejected HD 190102 as 
a member of BPMG. For HD 160305 no radial velocity or 
lithium data were found in the literature, thus this object 
was added to the list of candidates. For THA and ECA we 
recovered all known members included in the Hipparcos cat- 
alogue. As a result of our search we revealed one new THA 
candidate, HD 25402, f or which radial velocity was avail- 
able in the catalogue of iHolmberg. Nordstrom, fe Andersen! 
(2007). Since its computed kinematic parameters correspond 
well to the characteristic values of THA we added this can- 
didate to our list. 



3 OBSERVATIONS AND DATA REDUCTION 

We have obtained new high-resolution optical spectroscopy 
for all stars in Table [T] on six nights in July 2009 and three 
nights in August 2009, using the 2.3-m telescope and the 
Echelle spectrograph of the Australian National University. 
The total integration time per object ranged from 30 s to 
1800 s, depending on the target brightness. The spectra cov- 
ered the whole visual range in 27 echelle orders between 
3900 A and 6720 A with only small gaps between the three 
reddest orders. The nominal spectral resolution is A/ A A ~ 
23 000 at the Ha line, with typical signal-to-noise ratios of 
about 100 (for the faintest red dwarf stars the blue parts of 
the spectra were much noisier). 

All data were reduced with standard IRAF0 tasks, in- 
cluding bias and flat-field corrections, cosmic ray removal, 
extraction of the 27 individual orders of the echelle spectra, 
wavelength calibration, and continuum normalization. ThAr 
spectral lamp exposures were regularly taken before and af- 
ter every object spectrum to monitor the wavelength shifts 
of the spectra on the CCD. We also obtained spectra for the 
telluric standard HD 177724 and IAU radial velocity (RV) 
standards /3 Vir (sp. type F9V) and HD 223311 (K4III). 

The spectroscopic data analysis consisted of two main 
steps. First, we measured radial velocities (RVs) by cross- 
correlating the target spectra (using the IRAF task fxcor) 



2 IRAF is distributed by the National Optical Astronomy Obser- 
vatories, which are operated by the Association of Universities for 
Research in Astronomy, Inc., under cooperative agreement with 
the National Science Foundation. 
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Tabl e 1. Properties of th e candidate stars. References for spectral types: 1 - iRiaz. Gizis. &: Harvinl {200S); 2 - Hipparcos catalogue; 
3 - iLepine k. SimorJ j200Sh : 4 - this paper, based on V— K s . For HD 25402 and HD 160305, distances were taken from the Hipparcos 
catalogue, otherwise we used kinematic distances (in parentheses). The typical uncertainty of the kinematic distances is estimated to be 
~10%, based on a comparison between the kinematic and trigonometric distances of known members of BPMG and THA. The estimated 
uncertainty of the U,V,W components is about 1-2 km s" 1 . 
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J12210499-7116493 


12 21 05.00 


-71 16 49.3 


K7 1 


12.16 


8.24 


(98) 


+8.1±0.6 


-11.8,-18.7,-9.8] 


0.550±0.020 


-0.80±0.02 


-2.99 










candidate /3 Pic moving 


group members 










J01071194-1935359 


01 07 11.94 


-19 35 36.0 


Ml 1 


11.41 


7.25 


(54) 


+ 11.5±1.4 


[-8.6,-16.9,-8.3] 


0.302±0.005 


-2.00±0.05 


-3.13 


J16430128-1754274 


16 43 01.33 


-17 54 26.9 


M0.5 1 


12.63 


8.55 


(57) 


-13.0±4.0 


-11.3,-16.0,-6.6] 


0.300±0.020 


-2.50±0.10 


-3.13 


HD160305 


17 41 49.04 


-50 43 28.1 


F9V 2 


8.35 


6.99 


72.5 


+ 2.4±1.1 


-6.1,-19.2,-10.5] 


0.130±0.040 


2.60±0.40 


-3.67 


J19560294-3207186 


19 56 02.94 


-32 07 18.7 


M4 1 


13.30 


8.11 


(56) 


-11.0±5.0 


[-9.8,-16.3,-8.1] 


<0.100 


-4.50±1.00 


-2.91 


TYC 7443-1102-1 


19 56 04.37 


-32 07 37.7 


MO 3 


11.80 


7.85 


(56) 


-7.2±0.4 


[-9.8,-16.3,-8.1] 


0.110±0.020 


-0.68±0.04 


<-3.47 


J20013718-3313139 


20 01 37.18 


-33 13 14.0 


Ml 1 


12.25 


8.24 


(62) 


-5.6±1.8 


[-8.7,-16.5,-8.3] 


<0.100 


-1.03±0.07 


-3.39 








candidate Tucana-Horologium 


association members 








J01521830-5950168 


01 52 18.29 


-59 50 16.8 


M2-3 4 


12.94 


8.14 


(39) 


+ 7.9±1.6 


[-10.2,-19.5,0.7] 


<0.020 


-2.30±0.10 


-3.16 


HD25402 


04 00 31.99 


-41 44 54.4 


G3V 2 


8.40 


6.88 


48.5 


+ 16.3±0.7 


[-9.1,-20.9,-1.7] 


0.145±0.005 


+2.20±0.30 


<-4.02 



with that of the RV standard that matched the spectral type 
of the target - (3 Vir was used for the early-type targets (A- 
F-mid-G), HD 223311 for the late-type ones (late-G-K-M) . 
Each spectral order was treated separately and the resulting 
velocities and the estimated uncertainties were calculated as 
the means and the standard deviations of the velocities from 
the individual orders. For most of the targets, the two IAU 
standards yielded RVs within 0.1-0.5 km s _1 , which is an in- 
dependent measure of the absolute uncertainties. Using the 
new, more accurate RV data we recomputed the U, V, W, 
X, Y, Z values for each candidate star, as described earlier. 
The equivalent width of the 6708A Li and the H a lines were 
measured with the IRAF task splot. 



4 RESULTS 

Though stars in a specific group can be widely scattered 
across the sky, their common properties offer an oppor- 
tunity to identify other members in the field by prescrib- 
ing that a candidate must have similar space motion, as 
well as age, to the known members. The age criterion 
is essential because there may be a non-negligible frac- 
tion of old field stars which h ave similar space motion 
to the young group members dZuckerman fc Sond 120041 : 
iLopez-Santiago, Micela. fc Montesll2009l '). 

Using the new RV data we recomputed the U, V, W val- 
ues for each candidate star and compared the values with the 
characteristic space motion (Uo, Vo, Wo) of the correspond- 
ing kinematic groups. Apart from HD 25402 and HD 160305, 
we used kinematic distances and the pro per motion data 
were taken from the UCAC3 catalogue CZac harias et alj 
l2010h for all of our targets. For HD 25402 and HD 160305, 
distances and proper motions were taken from the Hippar- 
cos catalogue. For J19560294-3207186, we adopted the kine- 
matic distance and U, V, W values of its companion (TYC 
7443-1102-1). We required [((£/ - U ) 2 + (V - U ) 2 + (W - 
W ) 2 ) 1/2 } < 4 km s" 1 for the group membership. This cri- 
terion was fulfilled for all candidate stars, i.e. none of the 
refined RV data resulted in a deprived candidacy. 

We used three different age diagnostic methods to eval- 
uate whether the candidates are approximately coeval with 



the corresponding kinematic groups. In all age indicators we 
compared the specific properties of the candidates stars to 
the corresponding properties of the known members with 
similar colour indices. 

Figure [T]a,b,c show the colour-magnitude diagrams 
(Mrs vs. V-Ks) of the ECA, BPMG a nd THA groups. Th e 
lists of known group members are from lTorres et all (|2008h . 
which have then been queried in the Hipparcos and 2MASS 
databases to produce Fig. [T]a,b,c. Candidate members are 
plotted with different symbols in the corresponding panels, 
showing that they indeed occupy a distinct region in the 
CMD. Since in these young groups a significant fraction of 
the stars are in pre-main sequence evolutionary stage, the 
characteristic loci of the members in the CMD deviate from 
the position of the main-sequence stars, which helps filter 
out spurious (old) candidates. The younger the association 
the higher the deviation, because more and more massive 
stars are still in pre-main sequence stage. 

Young stars are also known to have enhanced coro- 
nal activity with strong X-ray emission making the lat- 
ter property a good indicator of youth. We have cross- 
correlated the list of the candidates and known members 
of the t hree groups with the RQ SAT All-Sky Survey cat- 
alogues (|Voges et all 1 19991 \200dh . We selected only those 
objects where the match between the optical and X-ray po- 
sitions was within 40". In all of the positive matches we 
checked the DSS images to evaluate whether there are any 
other nearby sources of X-ray emission within the ROSAT 
positional uncertainties. The X-ray fluxes of the sources were 
computed using the count rate to-energy flux conversion for- 
mula by Schmitt et al. (1995). For those two objects where 
no X-ray counterparts were found we utilized the ROSAT 
All-Sky survey images to derive an upper limit in the X-ray 
flux. Figure []Jl displays the fractional X-ray luminosities vs. 
V— K s for the group members and the candidate stars. The 
ROSAT X-ray hardness ratios (HR1 and HR2) of the X-ray 
counterparts were also plotted in an inset of Fig[T]L Ana- 
lyzing the ROSAT hardness ratio values (HR1 and HR2) 
for T Tauri stars, young moving group members and for old 
field stars, iKastner et all l|2003h demonstrated that the X- 
ray spectra of F through M stars soften with age. They ar- 
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Figure 1. Upper panels: Absolute K s magnitude versus V— K a colour diagrams for the known and candidates members of ECA (panel 
a), BPMG (paneJ b) and THA (panel c) kinematic groups. Following Lepi ne fc SimorJ {20091), the loci of the known members of the 
specific groups were fitted by a line, the ±1 magnitude range of the fitted loci are denoted by dotted lines in a-c panels. Nearly all known 
members are located within these lines in the diagrams. Candidate objects out of these area were omitted from our survey (see Sect. [J}- 
panel d: Fractional X-ray luminosities as a function of V— K s for the known and candidates members of the three kinematic groups. 
The inset shows the X-ray hardness ratio HR1 vs. hardness ratio HR2 for the same objects. Large purple and blue diamonds show the 
characteristic ha rdness values for TT auri stars and old K- and M-type main-sequence field stars, respectively. The characteristic values 
were taken from lKastner et al. | (I2003T) . The inset does not cover any symbol of the large panel, panel e: Equivalent width of Li A6707.76 
as a function of V— K s . In all panels known members of BPMG, THA and ECA are plotted as black circles, black plus signs and black 
triangles, respectively. Squares denote those known close binaries where no photometric data are available separately for the individual 
components. Upper limits are displayed with down arrows. 



gued that the distributions of hardness ratios for BPMG, 
THA and TW Hya association members are tightly clus- 
tered and very similar to one another. Thus these ratios can 
also be used to discriminate between young and old stars. 

Lithium is burned at low temperatures (2.5xl0 6 K) in 
stellar interiors. Since lithium is destroyed and never cre- 
ated in nuclear reactions, primordial lithium depletes mono- 
tonically with time in stars with a convective layer. It 
makes lithium one of the b est age indicators for young stars 
jZuckerman fc Sondliooj ). The measured lithium equiva- 
lent widths of the candidates (from Table [TJ, as well as 
the known group members are plotted in Figure U as a 
function of V— K s . For known group m embers the lithium 
data were taken fro m different surveys (jTorres et al.| [2006; 
Ida Silva et aT1l2009D . 

In tight binaries the tidal interactions can induce strong 
activity indicating a spurious young age even if the sys- 
tem is old otherwise. Thus in these cases the usage of 
X-ray luminosity as a diagnostic of youth could be erro- 
neous. The confusion between single and binary stars can 



also lead to the estimates of spurious stellar parameters. 
Our high-resolution spectra allowed us to search for double- 
and multilined binaries by cross-correlating with the IAU 
RV standards. We found no double-lined binaries among 
our sample stars. Apart from HD 160305 - where no pre- 
vious RV data were available - velocities measured by us 
all agree well with those in the RAVE dat a or published by 
iHolmberg. Nordstrom, fc Andersenl 1)20071) . Thus currently 
there is no evidence to suggest that any of our candidates 
reside in a tight multiple system. 

4.1 Final assignment of candidate stars 

Unfortunately, we have parallax information only for two of 
our candidates (HD 25402 and HD 160305). The lack of reli- 
able trigonometric distances for RAVE stars makes the iden- 
tification of new members ambiguous, even in those cases 
where the age diagnostic methods confirm the youth of the 
objects, because we cannot completely exclude the possibil- 
ity that we observe a young star whose kinematic properties 
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deviate from those of the moving group because its real dis- 
tance deviate from the one we predicted using our method. 
Thus the RAVE-based candid ates - in accordance with 
the no menclature proposed by ISchlieder. Lepine. fc Simonl 
(2010) - are classified as likely new members even in those 
cases when all of the prescribed membership criteria are ful- 
filled. 

J '12210499-7116493: Its position coincides well with 
the known members of ECA in all age diagnostic figures 
(Fig. [l]a,d,e). The star has a somewhat larger HR1 ra- 
tio than most of the young group members, similar to 
the classi cal T Tauri s tar M P Mus recently assign ed to 
ECA by iTorres et all <|2008h . iKastner et all (|2003T ) pro- 
posed that for T Tauri stars the presence of star-disc in- 
teraction and especially accretion can explain the stronger 
X-ray ha rdness ratios. Using the empiri c al cri terion pro- 
posed by iBarrado v Navascues fc Martini |2003) to distin- 
guish between stars with chromospheric activity and ob- 
jects with accretion we conclude that the weak H a emis- 
sion of J12210499-7116493 (see Table [TJ may be of chro- 
mospheric origin. Based on photometric data from ASAS3, 
iBernhard. Bernhard. fc Bernhardl (120091 ') found J12210499- 
7116493 to be a probable BYDra type variable star with 
a period of 6.855 days. Since the properties of J12210499- 
7116493 fulfilled all of our criteria we propose it is a likely 
new member of ECA. 

J01071194-1935359 and J16430128-1754274: All three 
age determination methods confirm that these stars are 
likely to be coeval with the BPMG. Although their spatial 
location somewhat deviate from the location of the known 
members, we classify both stars as likely new members of 
the BPMG. 

HD 160305: This star is located quite close to 
three other BPMG stars (GSC 8350-1924, CD-54 7336, 
HD 161460), all within a sphere of 14 pc across. The posi- 
tion of the star in the age diagnostic diagrams is in good 
accordance with the known members of BPMG, hence we 
identify HD 160305 as a new member of the BPMG. 

J 195 60294-3207186, TYC 7 443-1102-1 and 320013718- 
33 1 31 39: ILlpine fc Simonl (|2Q09h proposed that TYC 7443- 
1102-1 and J19560294-3207186, forming a common proper 
motion pair, belong to the BPMG. Our observations showed 
that the radial velocities of the two stars are also in 
good agreement within the uncertainty of the measure- 
ments. J20013718-3313139, one of our candidates, is lo- 
cated at an angular distance of 1.6° from TYC 7443-1102- 
1/J19560294-3207186. Both the proper motions (jx a cos 8 = 
27.1 ± 2.6 mas, fis = —60.9 ± 1.8 mas) and the radial ve- 
locities {v rad = -5.6 ± l.Skms" 1 ) of J20013718-3313139 
are in good agreement with the corresponding astrometric 
properties of TYC 7443-1102-1 (/i a cos<5 = 30.3 ± 1.5 mas, 
Us = — 66.6±1.0 mas, v ra d = — 7.2±0.4kms~ 1 ). The derived 
kinematic distance of J19560294-3207186 is also close to that 
of TYC 7443-1102-1. We note that all three stars overlap 
well with the space distribution of previously known BPMG 
members. Even if J20013718-3313139 and TYC 7443-1102- 
1/J19560294-3207186 do not form a bound system, the stars 
are likely to be co-eval, therefore we can combine the results 
of different age diagnostic methods for the three objects. The 
absolute magnitudes and the X-ray fractional luminosities 
(only an upper limit for TYC 7443-1102-1) overlap well with 
the locus of known BPMG members in the CMD (Fig Q]b) 



and in X-ray related diagrams (Fig[T]d). On the other hand, 
the Li equivalent width of TYC 7443-1102-1 and J20013718- 
3313139 (the latter is only an upper limit) are somewhat 
lower than that of the known members with similar V— K s 
colour. We classified these three stars as likely new BPMG 
members. 

J01521830-5950168: For stars with V-K s >4.5 in the 
THA, lithium is burning on a timescale shorter than the age 
of the group (~30Myr). Thus, this age diagnostic method 
cannot be used to support or reject the youth of J01521830- 
5950168. Since both the X-ray properties and the position 
of the star in the CMD coincide well with the known THA 
members, we list this object as a likely new member of THA. 

HD 25402: Both the K s absolute magnitude and the 
measured lithium equivalent width of HD 25402 are con- 
sistent with the similar properties of early G-type stars of 
the THA. The star was not detected in the ROSAT sur- 



CCDM catalogue l|Dommanget fc Nvsll2002l). However , ac- 
cording to the UCAC3 catalogue (jZacharias et al ]|201fJ),the 
proper motion of the proposed companion (CCDM J04005- 
4145B, p Q cos(5 = 60.2 ± 1.7mas, fj, s = -32.4 ± 1.8 mas ) 
deviates from the proper motion of HD 25402 (p a cos S — 
70.2 ±0.9 mas, fj,g = +2.0 ± 2.1 mas), implying that a physi- 
cal connection between these stars is unlikely. Based on the 
current data we assign this star to the THA. 



5 CONCLUSION 

We searched for new members of three young kine- 
matic assemblages (f3 Pic moving group, e Cha and Tucana- 
Horologium associations) by combining radial velocity data 
from the RAVE survey with other astrometric information. 
We used strict selection criteria to filter out false candi- 
dates by requiring consistency with the colour-magnitude 
relationship and X-ray properties of the known members. 
In addition to recovering 10 known members of the three 
groups, we identified seven late-type (K,M) new candidates. 
This list was supplemented by two additional member can- 
didates, HD 25402 and HD 160305, that were selected from 
the Hipparcos catalogue. 

Utilizing our new high-resolution spectroscopic observa- 
tions we found further pieces of evidence for the membership 
of our targets. As a result, we identified two new members 
(1 BPMG, 1 THA) and seven likely members ( 1 ECA, 5 
BPMG, 1 THA) of the groups. All stars, except TYC 7443- 
1102-1 and J 19560294-3207186 two likely BPMG members 
identified by iLepine fc Simonl (|2009l ). are new discoveries. 
These results demonstrate the potential of the RAVE sur- 
vey in improving the census of young moving groups. Using 
the same methods the searches can be extended for other 
moving groups as well. Moreover, the final version of the 
RAVE catalogue will contain data for approximately three 
times more stars, offering a great opportunity for further 
steps towards a full census of young kinematic groups in the 
Galactic neighbourhood. 
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